Increased plasma pro-inflammatory and decreased anti-inflammatory cytokines have been implicated in physiological and behavioural aspects of mood-and pain-related disorders, including migraine. In this case-control study, we assessed mood scores, cardiorespiratory fitness (VO 2Peak ), and plasma concentrations of TNF-α, IL-1β, IL-6, IL-8, IL-10, and IL-12p70 interictally in women with episodic migraine with/without aura (ICHD-II), taking no preventive medicine, and in healthy women recruited from São Paulo Hospital and local community, respectively. Thirty-seven participants (mean ± SD age = 34 ± 10 and BMI = 26.5 ± 4.9) were assessed. Groups (Control, n = 17; Migraine, n = 20) showed no differences in age, BMI, and VO 2Peak . Migraine patients showed higher tension (p = 0.019) and anxiety scores (p = 0.046), TNF-α (p < 0.01), and IL-12p70 (p = 0.01), while IL-6 (p < 0.01), IL-8 (p < 0.01), and IL-10 (p < 0.01) were decreased compared to control group. Multiple linear regression models showed that migraine was positively associated with TNF-α and IL12p70, and negatively associated with IL-6, IL-8, and IL-10. Anxiety scores were positively associated with IL12p70, and VO 2Peak was negatively associated with TNF-α. In conclusion, an exaggeratedly skewed cytokine profile, in particular the TNF-α and 12p70/IL-10 balance may be related to migraine pathomechanisms, and its psychiatric comorbidities and functional capacity. Additional studies are needed to confirm these results.
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Introduction
Migraine constitutes a very disabling neurological disorder affecting around 10% of worldwide population (Woldeamanuel and Cowan, 2017) . Among women between 25 and 49 years, migraine was recently ranked the third more disabling disorder in the world in terms of days lived with disability (Vos et al., 2016) . Although recurrent pain is the most stereotyped feature, migraine carries several psychiatric comorbidities (Mercante et al., 2011; Peres et al., 2017; Victor et al., 2010) and is associated with several inflammatory and allergic diseases (Cámara-lemarroy et al., 2016; Davey et al., 2002; Loewendorf et al., 2016; Martin et al., 2016 Martin et al., , 2014 . Additionally, migraine patients often complain of fatigue (Peres et al., 2002) , have lower physical activity levels (Bond et al., 2015; Stronks et al., 2004) , while poor cardiorespiratory fitness increases the risk for migraine 3.7 fold (Hagen et al., 2016) , underscoring a deterioration of physiological and psychological functioning in this population.
The pathophysiology of migraines involves complex and multifactorial factors (Noseda and Burstein, 2013) . Mounting evidence point to abnormal cytokine production (Boćkowski et al., 2010; Duarte et al., 2014; Kemper et al., 2001; Perini et al., 2005; Sarchielli et al., 2006; Uzar et al., 2011) . Although there is still no established "signature" of cytokine production in migraine, during headache-free days (interictal period), most studies have shown increased peripheral circulation concentrations of pro-inflammatory interleukin (IL)-1β, IL-6 (Uzar et al., 2011), tumour necrosis factor-α (TNF-α) (Kemper et al., 2001) , and the pro-inflammatory chemokine IL-8 (Duarte et al., 2014) . On the other hand, IL-10, an anti-inflammatory cytokine, has been found either similar (Perini et al., 2005) or reduced (Boćkowski et al., 2010; Uzar et al., 2011) compared to healthy subjects. During migraine attacks (ictal period), IL-1β, IL-6, IL-8, and TNF-α are further increased (Perini et al., 2005; Sarchielli et al., 2006) , the anti-inflammatory cytokines IL-4 and IL-5 are decreased (Martelletti et al., 1997; Sarchielli et al., 2006) , while IL-10 increases compared with the interictal period (Fidan
